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ABSTRACT

This study was concerned with the breeding biology of the eastern
Least Tern (Sterna albifrons antillarum) with emphasis on courtship
and parental and chick behaviors. Other aspects of the breeding
biology were examined, such as clutch size, hatching weight and chick
growth, and down color variation in chicks. An effort was also made
to determine the current status of the Virginia population of this
species by censusing known colonies. Recommendations for protection
of breeding areas were also made in an effort to help reverse the
decline in numbers of the Least Tern.

THE LEAST TERN IN VIRGINIA
BREEDING BIOLOGY AND
POPULATION DISTRIBUTION
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INTRODUCTION

The life history of the Least Tern (Sterna albifrons) has not
been described as extensively as it has for other species of Nearctic
beach nesting terns.

Most literature referring to the Least Tern in

North America, with the exception of the works by Hardy (1957) and
Massey (1971)i is restricted to brief articles and notes in journals
or to short general treatments in some books on seabirds.

Marples and

Marples (193*0 are credited with having done the definitive work on the
behavioral aspects of the Least Tern and other Holarctic species of
the genus Sterna.

For the east coast North American subspecies, Sterna

albifrons antillarum Tomkins (1959)i Bent (1921), and Hagar (1957) give
the most complete accounts.
The objectives of this study were two fold.

First, a comprehen

sive investigation was undertaken to determine the various aspects of
the breeding biology of S_. a., antillarum.

Second, an effort was made to

determine the geographic locations and population trends of the Virginia
colonies of this subspecies.

Field work for this investigation was

conducted from mid-May to early August, 1975; and from late April to
mid-August, 197*1-•

STUDY AREA
The study colonies of this investigation were located at the north
end of Grand View Beach in Hampton, Virginia; and in the Army Corps of
Engineers disposal area at Craney Island in Portsmouth, Virginia
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The Grand View colony dates back to (at least) 1889, when Bailey
(I913) states that a large colony nested at the entrance of the Back River
into the Chesapeake Bay.

The colony was destroyed by plume hunters and

no information has been found concerning recolonization.

A large,

scattered and continuous breeding aggregation, the Grand View ternery is
spread over an area of dunes that stretches southward some 300 to 350
meters from the northern tip of a small peninsula extending into the
confluence of the Back River and the Chesapeake Bay.

It is believed to

be the largest colony in Virginia.
The Craney Island locality (which was begun in the 1950's) is a
man-made area- for spoil dredged from the shipping channels of Hampton
Roads.

During the two years of this study, a total of three colony sites

was utilized by the Least Terns at Craney Island.

In 1973 two sites were

used— Craney Island-I, located near an old incinerator about 150 meters
from the southeast gate; and Craney Island-II, located inside the dyke at
the southwest corner of the spoil area.

These sites were utilized again

in 197^ along with a third site, Craney Island-Ill, situated at the north
west corner.

MATERIALS AND METHODS
The behavioral study consisted primarily of field observations at
Grand View and at Craney Island.

A burlap and hardware cloth blind was

used for observations in the colonies at Craney Island.

Behavior was

photographed with a 35mm Pentax camera using a standard 55mm lens, a

135mm lens, and a 300mm lens which was used with a two power telecon
verter.

A 16mm Bolex movie camera with an adapter for the above

k

mentioned lenses was also used to record different behavioral phenomena
of the breeding cycle.

The adapter had a teleconverter effect subjec

tively estimated to be between three and four power magnification.

A

film covering the breeding habits of the Least Tern (except for the
amatory flight) is in the possession of the Department of Biology of the
College of William and Mary.
Nests were marked with numbered plastic greenhouse marker stakes
placed approximately 30 to 60 cm from the center.
dimensions to the nearest

Measurements of egg

0.01mm were taken longitudinally and equa-

torially at the widest part of the egg using a Mintutoyo dial micrometer.
Chicks were weighed to the nearest 0.1 gram using a 30 gram
Pesola suspension balance.

In order to be certain of their age, only

those chicks discovered on the day of hatching were weighed.

Chicks

found in the nest with down still matted and unfluffed were assumed to be
newly hatched, and the weight and age in days (Day 0) were recorded.
Notations were made beside the recorded band number so that chicks could
be reweighed at a known age in any future encounter.
Chicks were banded with serially numbered aluminum Fish and Wildlife
Service bands, and colored plastic bands were used to help with individual
identification of chicks after they fledged.

However, color-banding was

limited to chicks at least one week of age or older, since younger chicks'
feet were small enough to allow the bands to slip off.

Also, the tarso-

metatarsi of younger chicks were not long enough to accommodate two bands
per leg without seriously hindering their ability to walk.

In some cases

where age was borderline, a color band identifying the colony (i.e. red
for Grand View and green for Craney Island) was placed above the aluminum
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band so that the colony of origin could be determined if the tern were
encountered after fledging.

Since the aluminum bands were rarely lost,

the plastic bands placed above them were less likely to be lost.
An attempt was made to classify plumage variation in the downy
young of the Least Tern.

The system used was based very loosely on that

of Buckley and Buckley (1970) to classify Royal Tern (Thalasseus maxima)
chicks.

The system also has some similarities to those used by Tomkins

(1959) on Least Terns and by Chaniot (1970) on young Caspian Terns
(Hydroprogne caspia).

Since there was no distinctive variation in the

bill or foot/leg color in the Least Tern chicks I examined, classifica
tion was restricted to dorsal ground color and to the extent of the
dorsal spotting (Table I).

Color 35mm slides of various examples of

chick plumage variation are in the possession of the author.
Plants were collected from the terneries at Grand View and
Craney Islands to determine the general vegetation forms which might be
considered typical of the habitat of a Least Tern colony (see Appendix A ) .
Fish discarded by Least Terns in the terneries at Grand View and Craney
Island were collected in an effort to determine fish species used by the
terns.

In addition, the waters around the shore at Grand View were seined

to sample the potential prey species of the Least Tern (see Appendix B).
The literature was reviewed and individuals active in the orni
thology of the Virginia shores in recent years were consulted to determine
as completely as possible the locations of Least Tern colonies.
were reached on foot, by automobile and by boat.

Colonies

Brief surveys were made

to locate nests, to band chicks and to estimate the population size of
each colony.
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TABLE I

PLUMAGE CLASSIFICATION

Number of Categories

Categories

Dorsal Ground Color

Four

A = White
B = Golden buff
AB = Intermediate (white
predominant)
BA = Intermediate (buff
predominant)

Dorsal Spotting

Four

Variable

0
1
2
3

=
=
=
=

No spotting
Light spotting
Moderate spotting
Heavy spotting
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TAXONOMY AND DISTRIBUTION
The body length of the Least Tern is not precisely agreed upon by
the various sources consulted (Alexander, 1950; Coward and Barnes,
1969> Pearson _et al., 19^2; Peterson, 19*^7; and Robbins et al., 1966),
but the range generally runs from 8*5-10 inches.

The adult in breeding

plumage has a black cap covering the nape and crown, and a black line
running from the bill to the eye.

The forehead and underparts are

pure white and the mantle and rump are pearl grey.
of each wing is moderately forked.

The outer primary

The tail color ranges from grey

to white, depending upon the subspecies (Alexander, 195*0*

Pearson

et al. (19^2) describe the tail color of S_. a. antillarum as being pearl
grey.

The bill is a deep yellow tipped with black, and the legs and feet

are orange-yellow (Alexander, 195*0*
black on the crown.

Adults in winter plumage lose the

It becomes white giving way to grey flecked with

black towards the nape which remains black.

The black nape band does not

extend from the eye to the bill, but stops at the eye and is replaced by
white (Witherby et al., 19*tL).
The Least Tern breeds on all continents with the exception of
South America and Antarctica.
of subspecies.

There is some disagreement on the number

Alexander (195*0 lists seven, while Dement* ev and

Gladokov (1969) list eight (separating the Australian and Far East Asian
populations into two subspecies).

Neither of these works recognizes the

interior North American subspecies, j3. a. atholassos, first described by
Burleigh and Lowery in 19*1-2 (Hardy, 1957)*
Including

j*. atholassos there are three subspecies of the Least

Tern in North America.

The above mentioned subspecies is found in the
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Mississippi drainage of central North America where it nests on sand
bars and islands of the larger rivers (Hardy, 1957)*
Least Tern (S_. _a. brown

The California

Mearns) breeds on the west coast of North

America ranging from California to southern Mexico, and winters off the
Pacific Coast of Central and South America as far as Peru (Dement*ev
and Gladokov, 1969)*

_S.

antillarum breeds along the Atlantic coast

from Massachusetts to Florida and along the Gulf Coast to southern
Texas (Bent, 1921).

Udvardy (1973) also reports breeding records from

northern Honduras, and Forbush (1925) reports that they formerly bred in
Maine.

There are also summer sightings reported from Labrador,

Newfoundland, and Nova Scotia, but Forbush (1925) believes many of these
records are doubtful.

Nisbet (1973) reports that new colonies appeared

in Maine in the last decade.

There are also some recent reports of

Least Terns, presumably of this subspecies, from South Carolina (Post,

1967) and Florida (Lohrer and Lohrer, 1973) nesting inland on bodies of
fresh water.

In Virginia the Least Tern breeds on the barrier islands of

the eastern shore, the beaches of Tidewater, and in the Northern Neck
area.

VIRGINIA POPULATION SURVEY
Historically, Bailey (1913) and Murray (1952) recorded the Least
Tern as a common coastal breeder in Virginia.

During the last quarter of

the nineteenth century, however, the populations of Virginia and the
east coast were virtually exterminated as a result of the women's
millinery styles of that era.

Hunters invaded terneries and slaughtered

adult terns by the thousands.

The skins were partially preserved for
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shipment to New York City where they brought ten cents each (Saunders,

1969).

Because of the tendency of Least Terns to hover near a wounded

individual or to mob human intruders in the ternery, they were easy
targets for the professional collectors and whole flocks could be taken
at one time.

Bent (1921) reported that as many as 100,000 terns were

killed in Virginia in one year during the peak collecting years.

He also

relates stories of 1,400 Least Terns being taken in a single day at
Cobb Island, Virginia, and of 2,800 killed there in a three day period
by only three hunters.
By the turn of the century the Least Tern had all but disappeared
from the Atlantic Coast.

Legislation was finally passed to protect

migratory birds, and under this protection the Least Tern began to
recover.

By the 1920fs and 1930's much of the east coast had been

recolonized.

Pearson e_t. al. (19^2) estimated the North Carolina popula-

lation to be around 23,000 in June, 1939*

Nisbet (1973) estimates that

the Massachusetts population reached 1,500 during a peak period (19^+5 to
195*0.

There are no estimates cited in the literature for the Virginia

populations during this revival period, but almost certainly the eastern
shore island populations were somewhat revived.
Murray (1952) reports colonies at Cape Henry and Back Bay and also
gives a record of a colony at the mouth of the Lafayette River in Norfolk
during the 19*f0's.

This area was subsequently occupied by the Navy and

further investigation was not possible.

Mr. F. M. Jones (unpublished

data) visited a colony with 89 nests at Haven Beach in Mathews County,
Virginia, in 19*^ •

This colony contained k6 nests in May, 19**5*

Scott

(1956) lists six known colonies on the Chesapeake Bay and the major rivers
of eastern Virginia, including one on the Lafayette River.

A colony which
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was discovered near Seaford in York County in 19^9 was occupied for
several years.

Two additional colonies were found in 1953, one near

Diggs, Mathews County and one at Savage Neck, Northampton County (eastern
shore).

Least Terns were found nesting at Hollis Marsh on the Potomac

River in Westmoreland County in 1955-

In 195& a colony was discovered

in James City County, just off the Colonial Parkway, at the mouth of
College Creek.

A later inquiry by Scott (1969) lists small colonies at

Smith Point and Dameron Marsh, in Northumberland County, and near Windmill
Point in Lancaster County.
Since the mid-1950fs a number of investigators in Great Britain
(Norman and Saunders, 1969) and in North America (Tomkins, 1959; Downing,
1973; and Nisbet, 1973) note a downward trend in the number of Least
Terns.

Downing (1973) estimates only a total of 5,000 pairs nesting from

Mississippi to New Jersey.
In 1973, I estimated 200 pairs of Least Terns nesting at Grand View,
and a total of 216 nests was found in surveys taken throughout the
breeding season (Table II-A).
revealed 193 nests.

The first 1973 survey of this colony

In 197^, the initial survey count was down 11.*$

to 171 nests; and the total number of nests was l8*f.

In 1973 a series

of storms early in the breeding season resulted in renesting by several
small groups of terns.

In 197^, no major storms occurred until June 27,

after which there was no attempt to renest.

It is possible, however,

that some Grand View birds were involved in a new colony of about 35 nests
late in the season at Craney Island.
Two colonies were found in 1973 at Craney Island with 130-140
breeding adults.

Craney Island-I had kl nests and no

attempts to
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renest were made after several mid-June storms.

Craney Island-II had

23 nests after the first survey and a grand total of 29 nests was found
during the season.

In 197^, the Craney Island-I site was not

available to the terns until late June when an earth moving operation at
the site was briefly halted by the Army Corps of Engineers.
nests were later found there during June and July.

Thirteen

The Craney Island-II

site was the only ternery utilized by Least Terns during the early
part of the 197^ season, and it was abandoned after the June 27 storm.
Thirty-one nests were found by June 17, 197^•

A new ternery was begun

just inside the dikes at the northwest corner of Craney Island in late
June and early July.

This ternery, Craney Island-Ill, had 37 nests.

It was found abandoned on July 28, after a heavy siege of gull predation
and several severe thunder storms.

Some of the terns at this site were

probably earlier residents of the now abandoned Craney Island-II and
others may have come from Grand View.

A color-banded juvenile from

Grand View was seen on the periphery of this ternery when nesting was
at its peak.

The nest totals for Craney Island during the two study

years are 70 in 1973 and 8l in 197^ (Tables II-A and II-B).

However,

Craney Island is probably less likely to reflect trends in population
numbers than Grand View because the availability and the amount of
breeding habitat are less certain due to dredging operations.
A survey of many of the other breeding places for Least Terns
indicates that a downward trend is also evident in Virginia.

However,

the survey was conducted late in the breeding season (early and mid-July)
when the breeding population had already begun to disperse, and this might
result in an under estimation of the Virginia population.

Locations where
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Least Terns had recently been found nesting were obtained from the
literature (Scott, 19&9)

from Dr. M. A. Byrd and Gary Seek (personal

communication).
The eastern shore was visited about ten days after the northeast
storm of late June.

The island colonies showed high losses of nests and

chicks due to strong winds and high tides, cool temperatures and heavy
rains of the storm.

The only young found were those already flying or

nearly ready to fly.

Some abandoned nests and dead chicks were found,

apparently victims of the weather.

Of the active nests, a disproportionate

number contained only one egg, indicating that they were probably new
nests.

There were also large numbers of nest scrapes present which is

also indicative of an early stage of the nesting behavior cycle.
No trace of a ternery was found on the southern part of Assowoman
Island where Least Terns formerly nested.

A fairly large ternery was

found at the northern tip of Metomkin Island with some 60 to 90 adults
and several fledged young.

A number of dead chicks were also found in the

ternery, but there were no eggs or living pre-fledgling young.

Four

small colonies of Least Terns were found interspersed between mixed
colonies of Common Terns (Sterna hirundo) Gull-billed Terns (Gelochelidon
nilotica) and Black Skimmers (Rhyneops nigra) on the beach of the southern
third of Cedar Island.

A total of around 50 adult Least Terns and 8 to

iO fledged young were seen.

Nine nests (six with only one egg each) were

located, and numerous practice scrapes were found.
found.

No downy young were

(Beach vehicles pose a threat to all four species nesting on the

beach.)
Two colonies of Least Terns were located at the southern end of
Parramore Island.

One colony was on a small island separated by a
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narrow channel from the main island.

Two dead pre-fledgling young were

found in an open area surrounded by a dense colony of Black Skimmers,
Common Terns and Gull-billed Terns.

No active nests or scrapes were

located.

Six adults and one fledged young bird were seen around the

island.

The second colony was located on Parramore Island proper and

consisted of 15-20 adults, three young and two active nests.
scrapes were numerous.

Practice

A colony was also located at the southern end of

Hog Island with between 20 and 25 adults and three fledged young.

No

active nests or downy young were located, but there was a fair number
of recent practice scrapes.

The area occupied by this ternery had been

recently flooded by storm tides.
A visit to Fisherman Island in mid-May showed no Least Terns
nesting on that island.
was not visited.

A colony on the south end of Assateague. Island

Because of the lack of time and difficulty of access,

Cobb, Wreck, Ship Shoal and Smith Islands were not checked; but M. A.
Byrd (personal communication) reports that few Least Terns were seen
near these islands in 197^-

There was a colony on Little Cobb Island,

but it has not been checked in recent years.
It would appear that the population is higher on the western
shore of Virginia due primarily to the colonies at Grand View and
Craney Island.

The Back Bay area was not checked.

However, during the

last 15 years, there has been extensive development of beachfront
property in that area so that the only likely undisturbed nesting
habitat for Least Terns would be in the Back Bay National Wildlife
Refuge.

Also, there was extensive beach vehicular traffic there until

recently and chances of Least Terns successfully breeding there probably
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are slim.

The Jamestown colony was bulldozed by the Park Service during

the breeding season sometime in the late 1960's (Byrd, personal communi
cation) and has not been re-established.

Scott (1969) found the Hollis

Marsh colony abandoned in 1968, and it was not active when checked during
the 197*+ survey.

Former nesting areas on Gwynn Island, Mathews County,

the Yeocomico River and Smith Point, Northumberland County, revealed no
Least Terns when surveyed in 197*+•

The Windmill Point colony had only

two nests in 1972 (Downing, 1973)*

It was not checked in 197*+ due to

destruction of the site during the previous winter (M. Nicholls,
personal communication).

The only place

where Least Terns were seen

in Mathews County during the 197*+ survey was at New Point Comfort
Island in the Northern Neck.

Thirty adults and three fledged young

were seen on the tidal flats of the island on July 13, 197*+, but no
breeding area was found.

The birds may have represented a transient

flock from another location.
Allowing for the probabilities that some colonies were missed and
that colonies visited had smaller populations at the relatively late
dates of survey, a subjective estimate of 1500 Least Terns for the
Virginia population would not be too conservative.

THE BREEDING CYCLE
ARRIVAL
Most authorities list the arrival of the Least Tern in the mid-Atlantic
region in late April and early May.

Bailey (1913) and Murray (1952) give

April 26 as the usual arrival date in Virginia, and Murray cites April 15
as the extreme early date.

On April 2, 197*+, there were no Least Terns

at Craney Island, and on April 25 there were only four seen at Grand View.
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By May 2, there were between thirty and forty Least Terns on the mud
flats at Craney Island, but there were only five seen in the vicinity of
Craney Island-II which was the only active breeding site early in the
season.

However, by

of 60-80 birds.

May

10, this colony was near its peak population

The 1973 part of the study was begun in mid-May, too

late for any arrival information.
Of the three types of arrival they describe, Marples and Marples
(193*0 attribute two to the Least Tern.

One is the gradual arrival of

birds either singly or in small groups.

The other, probably less

frequent, is the more spectacular arrival of a large number of birds in
a short period of time.

The Marples believe that this method may be the

result of a "blocking effect," such as bad weather or a shortage of food,
which stalls northward movement at some point.
removed, the terns move northward as a group.

When the "block" is
My observations of arrival

in 197*1- would indicate that the gradual type of arrival took place, and
Hardy (1957) found this to be the mode of arrival for the interior Least
Tern.

THE TERNERY
In the literature the ternery site for Least Terns is generally
described as a broad, flat, exposed area, which is usually an open beach
with little or no vegetation (Marples and Marples, 193*1-)•

The substrate

may be sand, mud, or shingle (crushed shell and/or pebble composition)
(Campbell and Ferguson-Lees, 1972).

The ternery is usually situated

close to the water where high tides often pose a threat to nests
(Witherby et al., 19*+l)«

While terneries are most often located on

beaches and estuary shores, they may also occur on sandbars and small,
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sparsely vegetated islands in lakes and rivers (Hardy, 1957; Lohrer and
Lohrer, 1975)The terneries at Grand View and Craney Island varied somewhat
from the classic beach type ternery.

The Grand View

site is on a large

spit of land that protrudes into the junction of the Back River and the
Chesapeake Bay.

It is surrounded by water on three sides, and by dunes

and marsh on the fourth.

The spit has. an inner perimeter of low sand

dunes which are more prominent on the bay side.

The actual beach area—

that zone between the high tide mark and the dunes— is very narrow.
The width of the beach on the bay side does not exceed 20 yards at any
point, and on the inlet side it is only a few feet wide.

Very few nests

occurred on the beach proper.

were found

The vast majority of nests

within the perimeter of the dunes.
occasional light patches of shingle.

The substrate is loose sand with
The dominant plants of early spring

were Sea Rocket (Cakile); a mixture of grasses, mainly Panicum, Ammophila,
and Triplasis; and Carpet Weed (Mollugo).

Sand Spur

(Cenchrus)was

fairly common; but it did not pose a threat to the youngterns because
it fruited in August, after the ternery was abandoned.
The Craney Island sites are even less like the typical model.
spoil area is surrounded by high earthen dikes.

The

All three terneries were

located on relatively high areas where the substrate tended to be drier
than that of the surrounding flats.

The water level within the dikes is

dependent upon the extent of dredging activity, and the location of pipes
carrying spoil into the impoundment.

In 1973» the areas around Craney

Island-I and -II were exposed leaving expanses of flats.

However, in

197^1 water covered all of these lower areas of this part of the island,
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and only the ternery sites were above water.
Craney Island-Ill.

The reverse was true for

It was surrounded by water in 1973; but by 197^

dredging had moved to the other side of the island, and the mud flats
were exposed.
The three sites at Craney Island differed in their substrate
composition and in their vegetational make-up.

Craney Island-I had a

sand and fine shingle composition at the higher level.

This gave way to

a sand and mud substrate toward the lower edges of the ternery.

The

more important elements of a rather sparse vegetation were Saltwort
(Salicornia) on lower areas near the flats; Phragmites; Onenothera;
Triplasis; Chenopodium; Ambrosia; and Erigeron.

On the higher areas of

the ternery a very tall and bushy clover, Melitolus alba, grew abundantly.
It did not reach its maximum size until breeding was essentially completed.
Craney Island-II had the same gummy sand and mud substrate as was
found near the outer edges of Craney Island-I.

Near the center of the

ternery area this soil was spread very thinly over a deposit of oyster
shells and cinders.

The center of the ternery was a bed of exposed shells

with fairly thick vegetation— so thick that the terns did not use this
portion of the area.

Vegetation along the outer areas was primarily

Cakile and Chenopodium.

The more densely vegetated area was dominated by

Melilotus, Ambrosia, Erigeron, and Taraxacum.
Craney Island-Ill was the newest of the three sites.

It consisted

of a thick bed of oyster shell spoil that thinned near the outer edges
and gave way to sand and finer shingle.

This ternery was very nearly

barren, and only an occasional Cakile or Chenopodium could be found
growing among the shells.
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The breeding areas of theLeast Tern are probably the least
isolated of any Nearctic species of tern. Lack (1968) attributes

this

to the fact that Least Terns can feed closer inshore than other species
of terns and can therefore nest

closer totheir feeding grounds.

many instances, this would mean

that theycould not be as selective as

other species in choosing an isolated breeding area*.

In

They often select

a site just barely above the high tide mark, and the nests may be inun
dated by high tides in spring or during storms (Marples and Marples,
193*0 •

Unfortunately, the tendency to nest near the feeding grounds

often results in easy access to the ternery by mammalian predators, as
well as a greater probability of human disruption.

In general, terneries

of this species are short-lived due to the instability of the habitat
which is subject to changes wrought by erosion, changes in water levels or
plant succession (Chaniot, 1970).

CONESTING SPECIES
Marples and Marples (193*0 state that Least Terns form colonies that
may be adjacent to those of other species of terns, but they do not over
lap.

I found this to be true in the terneries I studied with the excep

tion of Grand View where a Common Tern's nest was found on the periphery
of the Least Tern colony in 1973.

About eight Common Terns were there

during the 197*1- season, but no nests were found.
Conesting species, those found nesting within the ternery, were the
Piping Plover (Charadrius melodus) and the Song Sparrow (Melospiza
melodia) at Grand View; the Killdeer (Charadrius vociferus) at Craney
Island; and the Piping Plover and Wilson’s Plover (Charadrius wilsonia)

at Cedar Island.

Young Oystercatchers (Haematopus palliatus) were seen

on the periphery of the ternery at Metomkin Island.

COURTSHIP
The pattern of courtship in the Sterninae has been well described
by Marples and Marples (193^)? Palmer (19^1), and Witherby et al. (19^-1) •
Most other authors have relied heavily on these sources for descriptions
of breeding behavior in terns.

The Least Tern courtship behavior, as

well as most other aspects of its breeding biology, is most closely
allied to those of the Common Tern, the Artcic Tern (Sterna paradisaea),
and the Roseate Tern (Sterna dougalli).
The courtship behavior of the Least Tern can be divided into a
more or less sequential series of activities culminating in egg deposition
and the onset of incubation.

Each aspect of this behavior, while sequen

tially important, is not restricted to the sequence.

It may overlap with

the next sequence, or it may recur occasionally throughout the breeding
cycle and serve a different function.

The sequences defined by Marples

and Marples (193^) and supported by Palmer (19^1) in his study of the
Common Tern are as follows:

the amatory flight (divided into the fish

flight and the aerial glide); the ground display (divided into posturing
and the parade behavior); incipient nest-building and nest-lining
behaviors (the Marples include this with the ground display, but I believe
it should be separate for the Least Tern); and copulation.

Sexual Recognition
Sexual recognition in terns is apparently based entirely on
behavior, since the sexes are identical in physical appearance (Palmer,
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19^1)7 andmy observations indicate that there are no differences between
the calls of the sexes in the Least Tern,

In the Common Tern, Palmer

identified a pecking behavior in early courtship as being exhibited only
by males.

At Craney Island, I found no comparable behavior in the male

Least Terns, but fish-carriers in behavioral displays and those birds
exhibiting more aggressive behavior were presumed to be males in most
cases.

THE AMATORY FLIGHT
Fish Flight or Chase
This phase of courtship is evident as soon as the terns arrive

in

the spring (Tomkins, 1959)? and Marples and Marples (193*0 point out
that it begins even as the birds are migrating northward.

There are two

stages of the amatory flight, the first being the fish flight.

This

behavior is initiated by a bird in flight carrying a fish in its bill
and calling a distinctive Kew-kuk-kuk!

The bird flies with a deliberate

and deeply exaggerated stroke of the wings which helps in separating it
from other terns which may be flying in the area.

The call is usually

repeated rapidly as the tern passes over a group resting on the ground.
Another bird flies up to join the fish-carrier, and attempts to get
ahead of it.

When it does so, the fish-carrier changes direction and the

pursuer must again try to get ahead (Palmer, 19**l).

The result is a

crisscross type of flight pattern with each bird alternately in the
lead, but the direction of flight is always determined by the fishcarrier.

Palmer, in describing this behavior for the Common Tern,

observed a ritualized in-flight posturing of the head which the fishcarrier holds with the bill pointed down ("bent position").

The pursuer
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flies with its bill held parallel to the ground ("straight position").
This posturing was not observed to occur in the Least Terns I studied,
nor have I found a record of it in the literature.

Palmer also observed

that the Common Tern fish-carrier could be of either sex.

Based on

behavior observed later in the breeding cycle, I believe that the fishcarrier in the Least Tern courtship is a male; and the pursuer in most
cases is probably a female.

A third characteristic of this behavior

described by Palmer for the Common Tern which I did not observe in the
Least Tern was the passing of the fish back and forth between partners
in the fish flight.

The fish-carrier either gave the fish to the pursuer

which ate it immediately, or he refused to give it up and ate it himself.

Aerial Glide
The fish flight is probably important for breaking up the social
behavior of the flock (Palmer, 19^1), and for sexual recognition.

The

aerial glide, the second phase of the amatory flight, is probably more
important to pair formation and to maintenance of the pair bond.

Palmer

describes the aerial glide as a continuation of the fish flight.

In this

phase the initiator, again believed to be a male, may or may not be
carrying a fish.

My observations of this phenomenon indicate that a fish

was more likely to be present early in the season than later.

Two birds

flying closely together (the pursuer is behind and slightly flanking the
leader) suddenly begin to glide earthward.

As the glide progresses, the

birds begin to bank left and right in a crisscross flight pattern while
slowly descending (Palmer, 19^1).

Quite often my attention was drawn to

this behavior by the highly excited vocalization of one or both partici
pants.

The call is a short, staccato Kip!

Kip!.

This vocalization is
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apparently indicative of an extreme state of excitation, since it is also
used to spread alarm in the ternery when an intruder is first detected.
It is similar to the "Kik-kik!" call of the Common Tern (Palmer, 19^1).
Marples and Marples (193^+) describe the aerial glide as the highest
moment of excitation of the amatory flight.
The pair in a glide may occasionally be joined by a third tern
(Burroughs, 1966; and Marples and Marples, 193^)-

The Marples refer to

this third party intruder into various courtship activities as the
"triangle" bird.

In many instances it is attacked and driven off by

one of the pair, presumably the male.

Rarely a fourth bird will join

the triangle.
In the Common Tern the aerial glide is used throughout the breeding
season to maintain the sexual bond (Palmer, 19^1).
appears to hold for the Least Tern.

The same function

In 197^» I saw birds engage in the

aerial glide in August when the breeding season was all but over.
The glide is usually concluded with the pair landing (the female
first) and posturing.

If a fish is present it is exchanged at this time.

There are alternate forms of the glide as described by Marples and
Marples (193^) and Palmer (19^-1).

The "downward rush" is a steep and

rapid descent instead of the more common leisurely form.

The "vee soar"

is a still rarer form in which the wings of one of the pair are arched
over the back during the steep descent.

While Witherby et al. (19^1)

attribute the "vee soar" to the Least Tern in Britain, I did not observe
it in any of the terneries I investigated.

The amatory flight of the

Least Tern is neither as long, nor is it repeated as frequently as that of
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the Common Tern (Witherby et al., 19^1).

Hardy (1957) found the fish

flight to be absent in the interior Least Tern, and the aerial glide to
be rare.

The fact that he did not arrive at his colonies until June

might explain his failure to observe the fish flight.
My observations indicate that the entire amatory flight phase of
the Least Tern is less important, performed less often, and much less
spectacular than that of the Common Tern (Palmer, 19^1).

One possible

reason for this may be that the ground display of the Least Tern is
apparently more important in sexual recognition and pair-bond formation
than in the Common Tern.

GROUND DISPLAY
Posturing
My observations lead me to believe that the ground display is of
primary importance in sexual recognition and to the formation and
strengthening of the pair bond.

The first phase of the ground display

exhibited by the Least Tern is posturing.
the early part of the season.

This is extremely common in

Its frequency and apparent importance may

help explain why the fish flight is so rarely observed in this species as
compared to the Common Tern.
A fish-carrier, presumably a male, flies over a group of birds on
the ground and gives the fish call which elicits responses of the MKewkew!ft call from individuals on the ground.
approaches a bird from the group.

The carrier then lands and

The fish is held crosswise and is

advertised by the male when he tosses his head back, causing the fish to
wave in his bill.

Next he begins to posture by lowering his head,
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elevating his tail and allowing his wings to droop.

In this posture,

described by Palmer (19^1) as the "bent position," he approaches the
other bird and offers the fish.

If the other bird lowers its head and

lunges at the fish-carrier, the latter takes flight and resumes this
behavior with another tern.

Hardy (1957) felt that the "lunger" is .

another male, and ray observations support this interpretation.

Palmer

(19^1 ) found that the only basis for sexual recognition between terns is
behavioral.

It is also possible that the lunger is an already mated

female rejecting a strange male.
An unmated female in breeding condition may respond positively to
the fish-carrier by coming into the "erect position" (Palmer, 19^1).
The head and neck become very straight, the bill is pointed upward above
the parallel with the ground, the tail tilts slightly downward, and the
wings are allowed to droop.

Sometimes I observed the female begging with

open mouth and slightly fluttering wings just before the fish is exchanged.
When the fish is offered, it is taken and quickly eaten.

I never observed

the fish being passed back and forth between the birds as described by
Tomkins (1959)*

As soon as the fish is taken, the male comes into an

erect posture, tilts his head back, points the bill upward, and calls a
rapid trilling "Kew-kew-kew."

He then takes flight.

The female, after

swallowing the fish, usually preens or flies away.
The above is probably the primary means by which Least Terns deter
mine the sex of a potential partner.

Palmer (19^-1) states that unusually

aggressive females may exhibit male behavior and elicit female begging
behavior in weaker males and other females.

My observations at Graney
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Island indicate that the offering of a fish by the fish-carrier is
totally indiscriminate.

Fish-carriers were observed approaching mated

pairs and incubating birds.

In most cases they were quickly driven away.

However, there is apparently a releaser required to induce the fishcarrier to give up his fish.

On two occasions I observed a fish-carrier

posturing to a bird in the ’’portlandica" (immature) plumage (Haverschmidt, 1972).

The young bird, probably a bird of the previous year,

begged incessantly and tried to snatch the fish, but the male refused to
give up the fish.
releaser behavior.

Apparently the younger bird lacked the appropriate
Several times the male returned to court the

"portlandica" bird, but at no time did he pass the fish.

On another

occasion I observed a fish-carrier which had landed close to a pair of
downy young.
fish.

The chicks moved toward the bird and bagan to beg for the

The fish-carrier appeared to be confused, moving first toward the

chicks and then away from them.

He eventually took flight after refusing

the fish to the more persistent chick.

He next offered the fish to an

incubating bird, and was quickly driven away.

PARADE
The parade is a more complex form of ground display wherein one or
both birds are involved in a ceremonial ambulation while maintaining one
of the postures described above.

The most common form of the parade is

that described by Marples and Marples (193*0 as the ,fcircular parade.”
In this parade a fish-carrier in the bent position (male) circumambulates
the female.

The latter is in the erect position and usually pivots in

order to be facing the male at all times.

A variant form occurs in which

the birds alternate circumambulations, but neither bird completes a full
circle before the other begins to move.

The male is the more mobile of

the pair.
Burroughs (1966) observed that the male often parades in the erect
position while the female assumed the bent position, but I never found
this reversal in my investigation.

The bent position appears to be a

universal aggression display in terns (Palmer, 19*+l).

I observed this in

Least Terns in territorial encounters, and it was utilized by the "lunger”
males in sexual recognition interactions.
missive or non-aggressive display.

The erect position is a sub

It serves to identify the female

during sexual recognition encounters in early courtship.

However, after

formation of the pair-bond, both birds may use this posture to indicate
non-aggressive intents toward each other.

In this way it may serve to

strengthen the pair bond.
At the end of the parade behavior, the male generally presents the
fish to the female, but occasionally the parade takes place without a
fish.

The parade usually is followed by copulatory behavior.

COPULATORY BEHAVIOR
Copulatory behavior in the Least Tern is exhibited for several days
before copulation actually takes place.

In 197*+» I first observed this

behavior in mid-May and it continued until mid-July.

Copulatory behavior

is often preceded by a parade or by posturing, and is continuous with the
preliminary behavior.
the fish to the female.

The male shows a reluctance to immediately give
She continues to beg and sometimes tries to grab

the fish from the male, but he evades her and keeps the fish out of her
reach.

Continuing to beg, the female assumes a crouching posture.

The
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male walks around behind and slightly to one side of the female.

Next

he begins a side-to-side movement of the head, and the female follows
suit while remaining in her crouch.

The male steps closer, fully opening

his wings and tilting them radically upward in a nVn, and fluttering them
with a wrist movement.

If the female has not yet reached the point where

she is prepared to copulate, she simply stands up and walks away a few
steps.

In most observations the male followed and repeated the copulatory

flutter.

After two or three repetitions, the female would sometimes fly

away.
Palmer (l9*fl) and Marples and Marples (193*0 describe an activity
in Common and Arctic Terns in which the male alights on the back of the
female and stands there for a period of time which may last up to several
minutes.

I did not observe this behavior in the Least Tern, nor have

I found reference to it in the literature.

I never observed a successful

copulation, but Hardy found that it lasts only a few seconds.

He also

reports an instance in which the pair clasped bills while copulating, and
Tomkins (1959) found that the male continued to turn his head from sideto-side during the copulatory act.

Sometimes the female is given a fish

as the male mounts her (Witherby et al., 19*LL; and Burroughs, 1966 ).

A

post-copulatory display is described by Burroughs in which both birds are
in the erect (non-aggressive) position and alternately circumambulate in
a stiff-legged manner.
It is interesting to note that while Hardy, Tomkins and Burroughs
observed courtship only outside of the confines of the ternery, I found
it to be quite common there; and Palmer (l9*fl) found that all courtship
activities of the Common Tern occurred on the breeding grounds.
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INCIPIENT NEST BUILDING
About the time that copulatory behavior begins, I observed that
Least Terns also begin to exhibit incipient nest-building or scrapemaking behavior.

Palmer (19^1) observed this behavior in Common Terns

when the birds first arrived in the spring, but it did not become
prominent until after the establishment of the territory.

Apparently

this behavior is first exhibited by the male (Marples and Marples, 193^)The bird leans forward and rests its breast on the ground.

It then

begins to kick its feet backward and push dirt out to form a depression
(the Marples exclude the Least Tern from this behavior, but I observed
it several times at Craney Island.)

If both birds are involved, the first

bird (probably the male) may step out and allow the second (the female)
to move in and alter the scrape.

This is a very common behavior in the

Least Tern and closely related species.

It is described as "pebble-

tossing" (Hardy, 1937)? or "twig-tossing" (Marples and Marples, 193^)There is another activity displayed during this time of incipient
nest building which involves both birds.

My notes for May 2^f, 197^?

include the following:
Two "newlyweds" are standing apart in their territory when one
suddenly begins to give the "Kew-kew!" vocalization.

It points the

bill downward and tilts the body forward with the head down and the
tail pointed upward.
similar position.

It is quickly joined by its mate which assumes a

Both birds point together and utter a low, nasal

"groink-groink-groink."

A fidgeting movement, almost like a dance

accompanies the pointing behavior.
minutes before both birds flew away.

This display continued for a few
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I observed the above behavior often in the ternery at Craney Island
early in the nesting period.
incipient nest building.

The pointing behavior was often followed by

Sometimes the pair would walk around the

territory “pointing'* at various locations, and occasionally stopping to
enlarge a depression into a scrape.

One or both of the pair might leave

for a short while, but would soon return and resume the pointing and
wandering behavior.
shopping."

I referred to this activity in my notes as "nest

It was observed only in the territory and I believe that it

might serve as a means of gaining familiarity with the territory.

It may

also function in the attachment of the pair to the territory and in
strengthening the pair-bond.

I have not found any mention of this

behavior in the literature of the Least Tern or any other species.
A visit to a ternery when nesting is just beginning will reveal dozens
of nest scrapes for every nest with eggs.

Terns as a rule are inveterate

scrape makers and the Least Tern is no less productive than its allied
species.

Any slight depression in the

tern into a scrape.

sand is apt to be enlarged by a

Human footprints, horse tracks, vehicle tracks and

other depressions are all utilized.
Palmer (19^1) states that most behavioral activities of terns during
courtship may serve another function at other times.
apparent for incipient nest

This is especially

liningbehavior (pebble-tossing).

addition to its function of liningthe

In

nest cavity, which may help keep

the eggs from being buried by shifting sand, pebble-tossing serves as a
behavioral displacement activity in the Least Tern.

Hardy (1957) found

that in periods of stress and anxiety, Least Terns frequently turn to
pebble-tossing.

I observed this activity quite often at Craney Island,
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and it was especially frequent at a nest only a few feet from the blind
in Craney Island-II.

The birds were very skittish and easily put to

flight by noises or movements within the blind.

When alarmed by my

actions, the incubating bird would fly a short distance from the nest and
begin the pebble-tossing behavior.

It appeared to be caught between the

conflicting drives to escape and to stay with the nest.
At Craney Island, I found that still another function of pebbletossing during nesting may be as a means of releasing energy built up by
the relative inactivity of incubation.

A bird which has been incubating

for a long period of time may step to the edge of the nest, and begin
tossing shell fragments and pebbles into the nest.

Sometimes the bird

will walk a few feet from the nest and toss pebbles back toward it.
These may be relayed to the nest on the next tossing foray.

When this

occurs there is often no apparent anxiety stimulus to promote it..

I can

find no basis to support Tomkins’(1959) idea that lining material in
the nest is a result of ceremonial offering from the male to' the female.

TERNERY DEFENSE
Ternery defense in the Least Tern is quite active.

The social

reaction to intruders by the "Sea Terns" is well described by Marples and
Marples (193^)? and Palmer (19^1).

Unlike the ipore docile Thalasseus

(crested) terns which take flight and hover over nest predators and
other intruders, the Least Tern and its allied species are much more
aggressive.

This is probably due in part to the fact that Least, Common,

Roseate, and Arctic Terns have breeding grounds more accessible to
mammalian predators than do the crested terns (Lack, 1968).
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Marples arid Marples (193*0 list three types of "upflight” behavior
involving the social defense and fear reactions of the ternery.
alarms, dreads and panics.
form in the Least Tern.

They are

The alarm is the most frequently observed

When an intrusion into the ternery by a predator

or other potentially dangerous animal is first detected by a tern, the
"Kip-kip-kip!" call is given to alert the rest of the ternery population.
Almost instantly the air above the ternery is filled by the upflight.
Terns hover, giving a variety of calls ranging from the excited "Kip!" to
the less excited "Weik-weik" and "Kew-kew" calls.

What occurs next is

dependent upon the stage of the breeding cycle prevalent in the ternery.
Early in the season, when nesting is just getting underway, group defense
energies are soon exhausted after some hovering and occasional swooping
near the intruder.

In the case of gulls, herons, and other avian pre

dators, this is all that is normally required to drive them away.
However, as incubation progresses, aggressiveness increases and reaches
its peak when the young hatch.

When young are present in the ternery,

the alarm upflight is intensified and the adults are more apt to engage
in active aggression.

They hover approximately 30 feet in the air above

and behind a human intruder and then dive in an inverted arc, pulling up
just short of the object of attack.

Often they utter a harsh throaty

"Kwrock!" at the lowest point of the arc and then defecate on the
intruder (Massey, 1971).

Some may even strike the intruder with their

bills, but not hard enough to cause bleeding as sometimes happens in
attacks by Arctic and Common Terns (Marples and Marples, 193*+)•

Almost

any animal passing through the ternery is likely to be attached whether
it is dangerous or not.

In addition to humans, gulls, dogs, crows,
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grackles, red-winged blackbirds, herons, kestrels, vultures, and
ospreys— any one of which poses a potential threat to eggs and young—
I have seen Least Terns attack seemingly inoffensive meadowlarks,
mourning doves, killdeer, and piping plovers.

These birds were probably

attacked because they had strayed too near a tern’s nest (Wilcox, 1959).
Massey (1971) gives an account of Least Terns attacking a rabbit in the
ternery.
A second type of upflight, the dread, results from a sudden fright
such as that caused by a rat popping out of a hole (Palmer, 19^1) or a
human stepping out of a blind.

The upflight takes place in total silence,

and the terns fly up and out of the ternery usually toward the water.
Once beyond the ternery bounds, they begin to call loudly as in the
alarm, and return immediately to the nest site unless the cause of the
dread is still present.

If this is the case, they begin the social

attack behavior described for the alarm.

Lind (1963) believes that the

dread is a fear or escape behavior due to the startling effect of the
stimulus, and that the aggressive tendencies soon override those of
escape, causing the terns to return to the defense of the ternery.
Dreads often occur without a readily apparent cause (Marples and Marples,

193^).

The entire ternery population may suddenly fly up silently, move

away from the ternery, and then return to their nests.
A third form of the upflight is the panic.
to the dread but more intense and unsettling.

The ternery is vacated

almost before settling down again (Palmer, 19^1).
only at Grand View.

This is quite similar

I witnessed the panic

The glide path of a large Air Force bases passes
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directly over the ternery and the noise from the larger jet aircraft
b
often caused a panic resulting in momentary desertion of the ternery.
In a large scattered colony, ternery defense, after the initial
alarm upflight, is restricted to the area of the ternery where the
intrusion is taking place.

While working in the Grand View colony,

I noticed that the number of terns in the air soon diminished after the
initial alarm.

Birds in the more distant areas of the ternery usually

returned to their nests leaving those with nests in the immediate area
of intrusion to press the attack.

This would suggest that social attack

behavior is soon exhausted except in those cases where the eggs or the
young are in danger.

TERRITORY
Some time before a pair builds the nest, the male establishes a
nesting territory.

The Least Tern's territory is probably the largest

of any of the Neorctic terns.

(Lack, 1968) many species, such as the

Sandwich tern and the Royal Tern (Thalasseus maximum) tend to nest in
dense compact colonies where the territory consists of the area around
the nest which is within the peck-reach of an incubating bird (Lind, 19&3,
Buckley and Buckley, 19&9, an(i Kale et. al, 1965).

Common, Arctic,

Roseate, and Gull-billed Terns (Gelochelidon nilotica) have larger
nesting territories than Thalasseus terns, but they are still generally
smaller than that of the Least Tern (Marples and Marples, 193^).

Lack

(1968) states that Least Tern colonies are much more scattered because
of the fact that they nest in areas accessible to mammalian predators
whereas other terns do not.

A compact colony is good defense against
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avian predation on eggs and young, but would be virtually disastrous
where mammalian predators may intrude.
The size of Least Tern territories is quite variable.

The

residents vigorously defend only the area in the immediate vicinity of
the nest.

The outer portions tend to be ’’neutral ground” (Hardy 1957)

which is defended with much less intensity.

Burroughs (1966) gives the

average between-nest-distance as 7-7-3 meters, and Hardy (1957) bad one
group which averaged b .7 meters.

However, Massey (1971) could find no

pattern in nest distribution, and I found that nest arrangement appeared
totally random, ranging from as little as approximately one meter to
several meters apart.

Such findings would indicate that the determination

of distribution averages is of little value.
Territorial aggression displays were observed at Craney Island-II.
Nest

had been constructed and incubation had been underway for

several days when a new nest (#8 ) was built about five meters away.

The

males from both nests were involved in extensive territorial encounters
for the first few days.
aggressive position.

Maintaining this posture, he would suddenly charge

deep into #8 ’s territory.
which drove him off.

The male from #b would crouch in the bent or

Here he was intercepted by the male from #8

The upward flutter behavior which Palmer (19^1)

describes for the Common Tern does not appear to occur in the Least Tern,
although Hardy (1957) gives one rather dubious instance of what may have
been this behavior.

THE NEST
The actual nest built for egg deposition is constructed in the same
manner described for incipient nest building; and it is indistinguishable
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in construction from a practice scrape with the exception of the amount
of nest lining found in some "true” nests.

Observations at Craney Island

indicate that the nest is built just prior to the laying of the first
egg.

In one instance the nest was built and the first egg laid all in a

period of about fifteen minutes.

Least Terns usually built nests near

some conspicuous object in the territory such as a shell, rock, piece of
driftwood, or small plant.
Common Terns.

Palmer (19^+1) found a similar tendency in

On a substrate that is as unstable as sand, it may be

of some advantage to have such a landmark to help locate the nest when
it has been buried in the sand by winds or tides.
There is a tremendous variation in the amount of nest lining in the
Least Tern.

Some nests appear as little more than rudimentary depressions

in the sand, while others may have the eggs resting on an elaborate bed
of shell fragments and tiny pebbles.

Marples and Marples (193^) give

one instance of the use of plant material for nest lining.

The reasons

for this variability have not been discussed in the literature, but
I believe there are two possible explanations.
an anxiety level of the incubating bird.

The first has to do with

A bird subject to greater stress

while incubating would be more likely to exhibit ’'pebble-tossing" (nest
lining), behavior than an undisturbed bird.

The second explanation

concerns the availability of potential pebble-tossing material.

Unlined

nests were always found on a substrate where shell fragments and pebbles
were absent.

This indicates that terns do not bring lining material from

outside of the immediate vicinity of the nest.

Because pebble-tossing is

so common as to be universal among Least Terns, I believe that the
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unlined nests were probably ’lined" with sand which served as the pebbletossing material in the absence of shingle.

EGGS AND INCUBATION
The eggs of the Least Tern tend to vary in color a great deal, even
within the same clutch.

Ground colors range from white to various shades

of buff (Bent, 1921), pale green or blue (Campbell and Ferguson-Lees,
1972).

Spotting is greatly variant, ranging from fine speckling to heavy

blotches and smears.

The spotting coloration ranges from grey to brown

to purplish black (Bent, 1921).

Preston (1937) found that in the Laughing

Gull (Larus atricillus), the Common Tern and possibly the Least Tern, a
correlation exists between the distribution of spots and the order of an
egg in the laying sequence of the clutch.
A total of *fl eggs measured at Grand View and Craney Island averaged
31. *+2 x 23-27 mm.

This is well within the range of 29-3*+ x 21-2*+ mm given

by Borodulina (i960) and similar to averages given by Hardy (1957)-

Eggs

in the present investigation which showed extremes were 33-*+6 x 23-17*
32.00 x 23-21, 29-03 x 22.07 and 30.07 x 21.*+9-

One egg was weighed

immediately after it was laid and found to be 9-1 grams.

Other eggs were

not weighed because exact age and rate of weight loss due to dehydration
were not known.

Massey (1971) weighed *+3 eggs of the California sub

species and found that they averaged 7-93 grams.
t

The data for 503 nests from Grand View and Craney Island in 1973
and 197*+ (Table II-A) show an average clutch size of 2.20 eggs per nest,
(ranging from 2.00 eggs per nest at Craney Island-II in 197*+ to 2.25 eggs
per nest at Grand View in 197*0-

The "late” colonies of 197*+ (Table II-B)

at Craney Island (Craney Island -I and III) had a clutch size average of
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only 1.84 eggs per nest.

This would tend to support Soikkeli's (1973)

findings of a reduction in clutch size in Caspian Terns (Hydroprogne
caspia) in the latter part of their breeding season.

In 1974 there were

no three-egg clutches found in Craney Island colonies I or III.

Both of

these terneries were occupied late in the season (late June and early
'July).

Two-egg clutches in these terneries represented 84$ of the nests

and one-egg clutches composed the other 16$.
The percentage of three-egg clutches in both years was much higher
at Grand View (26.5$ average) than at Craney Island (8.5$ average).
reason for these differences is not clear.

The

Hardy (1957) found a trend of

higher incidences of three-egg clutches in the northern part of the range
of the Least Tern.

However in this case, Grand View is only some 25-30

miles north of Craney Island making such an explanation rather doubtful.
According to the literature, the average clutch size of the Least
Tern is between two and three eggs per nest (Hardy, 1957; Massey, 1971;
Hagar, 1937; and Dementfev and Gladokov, 1969).

Rarely, a four egg clutch

is found (Marples and Marples, 1934; and Hardy, 1957)? and Swickard (1972)
found a nest containing five eggs.

While such abnormal clutches may be

the work of a single female, there is evidence to suggest that many of
them are the work of more than one bird.

In a four-egg clutch found at

Craney Island in 1974, the fourth egg did not appear until several days
after the third egg had been laid.
at Grand View in 1973*

A nest containing four eggs was found

Two eggs did not hatch and subsequent examination

of the contents revealed embryos which had died at approximately six and
seven days of development.
Marples and Marples (1934) list several instances in which terns
had abnormally large clutches that were probably the result of brood

*fO

parasitism.

One example of considerable interest was a nest containing

one Least Tern egg and two eggs of the Ringed Plover (Charadrius
hiaticula).

In 197^ ? I found a nest with four eggs at Grand View that

presumably belonged to a Piping Plover, but one egg was almost certainly
that of a Least Tern.

It was very tern-like in color and spotting and

quite different from the other eggs in the nest.

No follow-up was

possible, because the nest was empty on the next visit to the ternery.
Massey (1971) found two instances of intraspecific brood parasitism in
California.
There is considerable disagreement in the literature as to the
time which elapses between egg depositions in the Least Tern.

Hager

(1937) states that the interval is around two days, while Witherby _et_ al.
(l9^l) found that eggs were laid on consecutive days.

Massey (1971)

found that the California Least Tern usually lays eggs on consecutive days
with one exception where two days elapsed.

The findings of this investi

gation were that the interval is generally greater than 2k hours but
less than kS hours.
*f0 hour range.

Most intervals probably fall in the 30 hour to

There may be considerable variation due to the physio

logical state of the female.

The creation of an egg places a consider

able burden on the body reserves of the female, and it is logical to
assume that more time is required to build up these stores in some birds
than in others.

Palmer (19^1) states that variability in egg deposition

rate is a frequent occurrence in the Common Tern and may be attributable
to age.
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My'observations indicate that incubation begins when the first egg
is laid, although the attention paid to the egg during the first day or
two may not be equal to that given the entire clutch.

Both parents

spend time incubating; but the female takes the greater share, especially
during the early part of incubation (Massey, 1971; Hardy, 1957; Witherby
et al., 19^1; ancl Burroughs, 1966).

For the first few days, the female

is relieved by the male only long enough to bathe or to fish briefly.
Also, during the period before the clutch is completed, the male often
feeds the female on the nest.

Palmer (19^-1) believes that it is

advantageous for the ovulating female to be fed so that she can conserve
the energy she would otherwise have to spend actively foraging for food.
One interesting observation which occurred at Craney Island was that of
an incubating female which was fed twice in.less than a minute.

It

would have been virtually impossible for her to have been fed twice by
her mate in so short a period because of the distance from the fishing
grounds.

It is more likely that she accepted a fish from an unmated

courting male.

Normally such an advance by an unmated male to an

incubating bird would be aggressively rejected.
A few days after the completion of the clutch, the male begins to
share more equally in incubation, and his feeding of the female at the
nest decreases or ceases entirely.

Still early in the incubation period,

the pair may exhibit some behavior patterns from earlier in the breeding
cycle.

Aerial glides occasionally accompany impending change-overs at

the nest; and the male may exhibit parading by circling the incubating
female.

The ’'pointing” behavior described earlier in the "nest-shopping”
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sequence is sometimes evident when the pair is reunited at the nest.
Both birds tilt and point to the nest before one flies away and the other
resumes incubating.

Such breeding behavior diminishes after the first

few days of incubation, and the change-over at the nest usually takes
place without any pretense of ceremony.

Usually the incoming bird lands

a few yards from the nest and begins to walk toward it calling a soft
"Groink-groink."

The incubating bird picks up this call and walks off

the nest a few steps before taking flight.

Burroughs (1966) cites

instances in which the female was observed to push the male off the eggs
when she returned to the nest.

This may be the result of a comparatively

greater urge on her part to incubate the eggs.
Buckley and Buckley (1972) found that Royal Terns are able to
recognize their own eggs, but Least-Terns are apparently unable to
recognize theirs.

In 197.^? eSS recognition experiments were conducted

with one nest at Craney Island.

First the egg (this clutch contained

only one egg) was replaced with an egg collected from an abandoned nest,
and the "resident" egg was placed on the sand less than a foot away from
the edge of the nest.

The new egg was accepted immediately and the

"resident" egg was ignored.

In another manipulation both eggs were placed

near the edge of the nest, but the bird would not return.

Both eggs were

then put inside the nest and the bird returned to incubate them very
quickly.

On another occasion, the "resident" egg was placed near the

edge of the nest.

When the bird returned to the nest, it pushed the egg

with its bill and rolled it away.

It then began to incubate the empty

nest, shifting about frequently in an apparent effort to get the absent egg
in contact with the brood patch.
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The above behavior contradicts, to some extent, the findings of
Hagar (1937) and the Marples (193^+) concerning the tendencies of terns to
roll eggs back to the nest scrape or to build a new scrape around dis
placed eggs.

One explanation for the results obtained in this study may

be that the experimental pair of terns were nesting for the first time
and lacked experience.

The small clutch size (one egg) is an indication

of young breeding adults (Austin and Austin, 195&).

The relatively late

establishment of the nest and the general skittishness of the pair are
also indications of birds nesting for the first time.

The egg failed

to hatch, presumably because of the long periods during which there was
not an incubating bird on the nest.
The incubation period in the Least Tern is variable, probably
depending on the devotion to incubation by the adults.

Bent (1921) gives

the period length as 1^-16 days,but this is much too short.

Only one

nest's incubation period was definitely measured in this investigation,
and both eggs hatched at 23 days.

Hagar (1937) gives it as being 20-23

days with extremes of 19 and 2b days.

Massey (1971) gives an average of

22 days for the Least Tern with one instance of 28 days of incubation
before hatching occurred.

RENESTING
Hagar (1937) found the period between the loss of young or eggs and
the beginning of a new clutch to be about three weeks.

Both Hardy (1937)

and Burroughs (1966) note a failure to renest in their study colonies.
At Craney Island in 197^ the two late season terneries (I and III) had
the greatest flurry of nesting activity about two and a half weeks after

the destructive storms of late June, iRenesting had begun on the eastern
shore only ten days after the June storm, but it is possible that these
renesters had lost their nests or young prior to the storm.

As stated

earlier, renesting efforts are characterized by smaller clutch sizes.

No

nest in either of the late season terneries had more than two eggs, and
the number of nests with one egg was slightly higher.

THE YOUNG
In both years of this study the first young were hatched in the
first week of June.

About A-8 hours before hatching, the chick begins to

vocalize within the egg calling a soft ’’peep."

The behavior of the

incubating adult is characterized by a heightened excitability during
this period.

The brooding bird is noticeably agitated and fidgets around

on the nest, often getting up to look at the eggs.

The excitation

increases when the egg pips, which may occur anywhere from 8 to 36 hours
before hatching (Palmer, 19^-1; and Hardy, 1957)*
Massey (1971) notes that eggs generally tend to hatch in the morning,
but Hardy (1957) found that they hatch at anytime of the day or night.
My findings are in partial agreement with each of the first two.

Hatching

occurred at almost any hour, day or night, with a somewhat higher rate in
the morning than at other times.
As soon as the chick emerges from the egg the brooding adult picks
up the shell and flies off to drop it elsewhere.

This is anti-mammalian

predator behavior exhibited by the Least Tern and its allies (Marples and
Marples, 193^)» and it is not found in the insular nesting forms of the
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Thalasseus genus (Lind, 1963).

Upon emerging from the egg, the chick is

weak, blind, and covered with a wet matted down.

Within an hour the down

has dried and fluffed out to cover the chick completely (Massey, 1971)?
the eyes are opened, and the chick is capable of minimal locomotion.
The average hatching weight of twenty chicks at Grand View and
Craney Island was 6.0 grams (Table III).

The weights shown for 197**

(5.6 grams) are probably more accurate than the averages for 1973? because
a more stringent effort was made to determine the chicks1 weights
immediately after hatching and before the first feeding.
done in 1973? when all "Day 0" chicks were weighed.

This was not

In 197** only those

chicks which had just hatched— down still matted and eyes unopened— were
weighed for hatching weight.

Also in 197**? the relationship of hatching

weight to the position in the. hatching order was examined for 12 chicks
(Table V).

The averages show a decline in hatching weight from the

first to the third' chicks in a clutch, but the sample size was too small
to analyze it statistically.

It is possible that this might help to

explain the higher mortality of second and third chicks.

The first-

hatched chicks are heavier, and may be better developed than their
siblings, since the first egg probably receives a greater portion of
nutrients than subsequent eggs which must be supplied from the depleted
body stores of the female.

Further investigation is warranted.

The

average hatching weights in this study compare favorably with the findings
of other workers reported in the literature (Massey, 1971; Hardy, 1937;
Marples and Marples, 193**; and Borodulina, i960).
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TABLE III

AVERAGE HATCHING WEIGHT (DAY 0)

1973

197^

Total

6.7g

5.6 g

6.0g

n= 8

n=12

n=20

4-7

The rather sketchy growth data obtained during this investigation
are shown in Figure I.

Daily records for a chick's growth are very

difficult to obtain, because of the wandering tendencies and excellent
cryptic coloration of the young.

An intensive daily search of the entire

ternery would be necessary to obtain such growth data, and this would be
potentially detrimental to the breeding success of the ternery.
The growth of the semi-nidifugous young is quite rapid.

According

to Massey (1971) the average weight of the Least Tern chick increases
from about six grams at "Day 0" to an average of 40-4l grams by "Day 20,"
but stabilizes between 35-40 grams by "Day 15•”

Borodulina (i960) 19&9

found that fledglings taken in August weighed an average of 49.5 grams
which is only slightly lower than the adult average of 50-51 grams.

Massey

(1971) states that the weight of an adult California Least Tern captured
during the breeding season was 47.2 grams.
The physical development of the Least Tern chick is also rapid.
I found that after hatching the chick is capable of moving, though feebly,
around the nest scrape.
still rather clumsy.
begins to wander.

By'Day 1" it can run short distances, but it is

From the third day on, the chick runs well and it

The wanderings of a tern chick may cover a very large

area and they do not restrict themselves to the ternery.

In 1973 two

chicks were found some 300-400 yards beyond the boundary of the ternery
at Craney Island-II.

Massey (1971) reports having found chicks as far as

half a mile from the ternery.
Feathers of the juvenal plumage appear early and grow rapidly.

The

primaries appear first, and are conspicuous by the third day after hatching.

Jf8

These are followed in order by the humeral and alar tracts which appear
by about the fifth day.

The back feathers are next, and by 15 days, all

tracts are well erupted except for the rectrices which are still ensheathed
(Massey, 1971)•

Other aspects of plumage coloration are discussed below.

Unlike other species of terns, Least Terns do not react aggressively
toward chicks which wander through their territories.

They do, of

course, react to the parents of these chicks which might help to explain
why parents tend to lead their young toward the periphery of the ternery.
This outward movement also helps to lessen the density of young in the
ternery, making their presence less obvious to predators.

In the insular

breeding Thalasseus terns, the young flock together to form a ’’creche" which
affords better protection against avian predators (Buckley and Buckley,

1968).
Chicks spend the first three days after hatching in or about the
nest scrape.

During this period one of the adults is almost always

present at the nest, often incubating the remainder of the clutch.

When

there are no remaining eggs to hatch, the parent spends much of its time
brooding the young.

The male does most of the fishing during the first few

days after hatching, and the female does the major share of the brooding
(Massey, 1971; and Hardy, 1957)The feeding of the young by the adult is a result of auditory and
visual stimulation.
hungry.

The chick will call and beg from the adult when

Palmer (19^-1) reports that Common Tern chicks peck at the

parents when they want to be fed, and I have seen similar behavior in the
Least Tern.
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The first offerings to the young must necessarily be small.

One

of the adults, probably the male, brings a very small minnow, crustacean
or other prey and offers it to the hatchling which then swallows it.
If the chick drops the fish, it is picked up by one of the adults.

The

fish is either offered again to the begging chick, or is eaten by the
adult.

In Common Terns, a dropped fish is never picked up by the chick

(Palmer, 19*fl), and my findings for the Least Tern agree.

Very, few

discarded fish are to be found in the ternery; and fewer still are
found in the immediate vicinity of a nest because of the increased
danger of mammalian predator attraction by such refuge.
One question raised by my observations at Craney Island is
whether or not very small young may be occasionally fed by regurgita
tion.

Once in 1973 and twice in 197^ I saw feeding motions by parents

who had been with the chick for some time and had not been observed
carrying food in their bills.

After one such motion, I saw a mucous

streamer stretch briefly between the bills of adult and chick.
According to Palmer (19^1), only the Noddy Tern (Anous stolidus) is
known to feed by regurgitation.

He postulates that the ancestral terns

probably fed their young by regurgitation and that the bowing of court
ship ("bent” position) is a ritualization of this behavior.
My observations did not detect the "choking” appearance which
Palmer describes for the reguritation adult to the chick.

I also

observed another form of behavior which might explain the apparent
regurgitative behavior.

For this first few days of the post hatching

period, I occasionally saw an adult without food walk up to one of its
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chicks and tip forward extending its bill as in a feeding motion.
I once watched a tern walk back and forth between its three young which
were scattered in a patch of Salicornia sp., giving this display to
each chick, and sometimes brooding a chick.

This behavior was repeated

frequently during the 90 minutes or so that I observed them.

It may be

that this display is a recognition behavior that strengthens the bond
between parent and chick.

At any rate, more close observation of early

post hatching feedings in the Least Tern are needed.
Unless the weather is quite mild, the chicks are brooded frequ
ently during the first two or three days after hatching.
third day there was a marked decrease in brooding.
possible reasons for this.

After the

There are two

Firstly, the chicks are very active and tend

to scatter in their wanderings.

Secondly, they have probably reached a

size and development point at which their thermoregulatory mechanism can
control body temperature except under the more extreme weather conditions.
After the chicks leave the nest, the parents often make scrapes in which
to brood them, especially when they are very young.

A ternery with

substantial numbers of recently hatched young (less than 7 days) is
pock marked with these brood scrapes.
The pre-fledging period is one of extreme danger for Least Tern
chicks.

Mortality from predation is highest during the period and it is

imperative that the chick be as inconspicuous as possible.

The excellent

cryptic coloration of the young is highly advantageous and this is com
plemented behaviorally.

When the alarm is sounded by the adults, the

chicks flatten out on the ground and ’’freeze" (Palmer, 19^1).

The
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"freeze” is held until the danger passes.

However, if a chick is forced

from the ’’freeze," it will begin to run in order to escape.

If water

is nearby, a pursued chick will run to it and begin to swim away.
However, the danger from drowning is great because of quickness with
which the natal down becomes waterlogged.

Often older chicks which are

not in immediate danger will continue to move about.

When this occurs,

the parents usually dive at the chick and give a harsh cry until the
chick ’’freezes."

Hardy (1957) observed an adult during an alarm that

picked up a running chick and slammed it to the ground at which point
it "froze," but only until the adult left.
Both Hardy (1957) and Massey (1971) found that the Least Tern
fledges at about 20 days.

My records show that a 20-day old chick

recaptured at Grand View during a gale was ready for flight.

Less

than three weeks later the same color-banded juvenile was observed at
Craney Island-Ill, some 25-30 miles away.

Soon after fledging young

Least Terns begin to develop the skills necessary for acquiring food
for themselves.

My notes indicate that beginning in late June juveniles

can frequently be seen over the water near the terneries.

They first fly

back and forth over a stretch of water in the characteristic searching
flight.

This flight is often punctuated by moments during which the

young tern hovers kestrel-like with rapidly beating wings over a small
object in the water.

In the adult this hover is usually followed by a

headlong dive straight into the water from a height of about 15-25
feet.

The fledging is much more timid.

The first "dives" are only

swoops from which the young bird pulls up a few feet above the water.

'fc'n 4 Ma
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The next step involves actual contact with the water.

Instead of pulling

out of the dive, the young bird brakes sharply, and either alights on
the water or plucks the object of its attention from the water while
hovering in gull-like fashion just above the surface.

The third phase

is one of increasing the speed of impact and the depth of penetration
into the water.

Juveniles often practice these skills with a piece of

seaweed, grass or other flotsam on the water surface.

This "practicing"

behavior has been reported for other terns and other bird species (Ashmole and Tovar, 19.68).
Throughout the post-fledgling period and up to the time when south
ward movements begin, parents continue to feed the young, but with
decreasing frequency.

By late August, I observed young actively diving

for fish at the spillways of the Craney Island impoundment, and success
ful dives in which a fish was captured were observed on at least two
occasions.

This would indicate that young Least Terns probably become

independent of parental feeding sooner than the young of other terns.
Ashmole and Tovar (1968) found that young Royal Terns were still being
fed by parents in January on the wintering grounds.

They also were still

being fed by parents in January on the wintering grounds.

They also

give instances of Sandwich Terns and Elegant Terns feeing young well
into autumn.

I have observed the young of Common Terns and Forster’s

Terns (Sterna forsteri) being fed in early September.

Palmer (19^1)

observed Common Terns feeding young during migration, but gives another
instance in which an.entire flock of migrants was composed of apparently
self-sufficient immatures.
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The explanation is possibly one of size.

The flight.skills and

timing that are required for the successful acquisition of food by
terns are considerable.

It is logical to assume that the smaller

species (Least, Common, Arctic, Roseate, etc.) would acquire the
necessary muscular control and coordination needed for mastery of these
fishing skills before the young of larger species.

DOWN COLOR AND JUVENILE PLUMAGE
There is considerable documentation in the literature regarding
the variation in color of the down and soft parts of young terns.

Two

of the best studies are those of Buckley and Buckley (1970) on the
Royal Tern and of Chaniot (1970) on the Caspian Tern.

Unlike most other

terns, Least Tern chicks have a uniformity of coloration of the bill
and feet.

The feet are a dull orange with pinkish overtones.

The

bill has a similar coloration at the base, but the tip of the upper
mandible is darker grey on black where the egg tooth persists.

The egg

tooth does not usually drop off until the chick is 12 days old (LeCroy
and Collins, 1972).
the Least Tern.

The down of the underparts also does not vary in

All chicks examined were a pure white underneath.

The variation in Least Tern chicks is limited to the color and
the amount of spotting on the dorsal area ofthe body (Table IV).
These are two basic ground colors, white (A) and golden-buff (B),with
intergradations of the two (BA and AB).

The amount of spotting ranges

from none (0) to heavy (3) and the spotting color is a very dark grey
or black.

Using the chi-square test (Friedman, 1972) it was found
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that white ground color and heavy spotting are significantly more common
(p^.OOl).

White ground color was found in 57*6% of the chicks examined,

and heavy spotting was exhibited by

The most obvious explanation

for chick polymorphism in terns is for the facilitation of parental
recognition of chicks.

However, Palmer (19^1) states that Common Terns

do not recognize their young until they are five days old, at which time
they have alredy begun to shed the natal down.

Recognition of young in

Least Terns is based mostly on vocalization (Moseley, verbal communica
tion).

Chaniot (1970) suggests that the existence of most terneries is

of a temporary nature and that the various morphs are the result of
selection for protective coloration on different substrates.

The "life

expectancy" of a breeding area is usually brief, rarely giving an
opportunity for fixation of any one morph in a .population.
The juvenal plumage is characterized by white below, on the throat
and cheeks, and on the forehead.

The lores are a buff giving way to

black on the nape and sides of the crown.
lightly mottled with a dark grey-brown.
light grey bordered with white.

The shoulders are black tinged

The primaries are darl grey with white running the

length of the inner surface.
tipped with white.

The rump and tail feathers are

The rectrices are much shorter than in

the adult and there are no streamers.
with white and buff.

The back is a grey-buff

The secondaries and coverts are light grey

The contrasting dark and light areas of the wing

make the juvenile quite conspicuous in flight.
The first winter plumage is essentially the same except that the
mottling of the back and the overall buffy shadows of the plumage above
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TABLE IV

DOWN COLOR VARIATION IN CHICKS
GROUND*
COLOR

0

DEGREE OF SPOTTING**
2
1

2* **

9

TOTAL

3
Ik

9

3k
(57.6%)

AB

1

1

0

7

5

(11.990
BA

1

0

9

7

(15.2%)
B

2

3

2

2

9
(15.2%)

TOTAL

6
(10.290

* A = White ground color
B = Buff ground color
AB = Intergradation, white
predominating
BA = Intergradation, buff
predominating

13
(22.0%)

28

12
(20.3%
**0
1
2
3

—
=
=
=

59
(N)

(ky.3°/o)

No spotting
Light spotting
Moderate spotting
Heavy spotting

***Represents the number of chicks in each category

White ground color is significantly predominant (p .001) (r
Heavy spotting is significantly predominant

-55)

(p .001) (r -V?)
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are lost.

The bill in both cases is black, and the feet and legs retain

muted tones of the pinkish-orange with dark shadows (Witherby et al.,
19^1).
In recent years evidence has been gathered to show that terns are
similar to gulls in that they do not immediately acquire an adult
breeding plumage.

This was first discovered in the Arctic Tern and is

called the MportlandicaM plumage phase (Marples and Marples, 193*0.
More recently ffportlandicaft phases have been discovered in most Nearctic
Sterna species, and in the Royal and Sandwich Terns (Grant et. al, 1971).
Haverschmidt (1972) described Least Terns in the MportlandicaM plumage
flying along the coast of Surinam long after the adults had moved north
to breed.

The conclusions of Grant at al. (1971) are that these are

immature birds that remain on the wintering grounds and do not move
north in the summer with the breeding adults.
plumage is not known.

The duration of this

Austin.and Austin (1956) found that the great

majority of Common Terns do not breed until they reach three years of
age.

However Grant et al. (1971) found two-year old Common Terns in

both the ffportIandica,T phase and in full breeding plumage.
I observed no less than six Least Terns in the ttportlandica,f
plumage at Craney Island in 1973in 1974.

There were three more sightings there

On two occasions one of these birds attempted to engage in

courtship with an adult male, but there was apparently no success.
Buckley (1969, personal communication to F. R. Scott) reported young
already fledged at Craney Island on May 29, 1969-

It is more probable

that these sightings were of "portlandica" birds rather than fledglings
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because of the extremely early date.

The total absence in 197^ of

banded and color-banded birds from the two study areas where nearly 100
chicks were banded in 1973 would suggest that Least Terns do not return
to breed in their first summer.

MORTALITY AND PREDATION
The highest mortality in Least Terns and other tern species occurs
to eggs and to chicks less than seven days of age.

The major causes of

mortality during this period appear to be harsh weather and predation.
Soikkeli (1973) found that starvation claimed many chicks in Finnish
colonies of Caspian Terns.

This does not seem to be a problem for the

Least Terns in Virginia where coastal waters offer an abundant and
constant food supply.

The breeding habitat of the Least Tern has a

rather severe environment characterized by high winds, high tides, an
unstable substrate (sand), and a frequent fluctuation between temperature
extremes.
The eggs of the Least Tern (and all of the Sterninae) hatch
asynchronously.

This phenomenon places second and third chicks at a

competitive disadvantage with the larger and stronger first chick.

At

Craney Island and Grand View I found that the average hatching weights
of chicks decreased with position in hatching order (Table V), which
raises the question of whether chicks from the first egg of a clutch are
more advanced at hatching than second and third chicks.

The sample size

was too small for statistical analysis (Table V), and more information
is needed on differences in average hatching weights and on the correla
tion between chick survival rate and hatching order.

Langham (1972)
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found that the highest mortality in Common Tern chicks occurred in the
third and second chicks respectively.

He postulated that the third

chick usually starves to death, but not because there is a shortage of
food.

It dies because its comparatively weaker begging cannot override

the brooding urge of the parent.
Least Tern.

This is probably not the case in the

The number of younger chicks found dead was not large, but

the cause of death appeared to be exposer rather than starvation (no
autopsies were performed).

The wandering tendencies of the young have

already been described as considerable.

Should a sudden detrimental

change in the weather occur during this wandering, the chicks may be
widely scattered.

Assuming both parents are present to brood, one chick

is likely to suffer from exposure.

Only a brief exposure to the harsh

weather which occurs may suffice to weaken and ultimately kill a tern
chick during its first week of life.
At the end of its first week, a Least Tern chick has matured enough
to be able to contend with environmental extremes (Massey, 1971).

From

this point until fledging the greatest threat to chick survival is preda
tion.

Massey found that most week-old chicks lived to fledge.

The

greatest egg and chick depredations in tern colonies are inflicted by
rats (Nickell, 196k; and Hagar, 1937)> corvids (Marples and Marples, 193^)?
gulls (Palmer, 19^1), foxes and man (Bent, 1921).
Rats (Rattus norvegicus) because of their population growth
potential can wreck havoc in a ternery.

In one Massachusetts colony

rats were responsible for the loss of 66.5$ of the eggs and nearly 50$
of the young (Hagar, 1937).

Nickell (l96^f) found that rats also killed
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TABLE V

AVERAGE HATCHING WEIGHT AND ORDER OF HATCHING

First Chick

Second Chick

5-5g

n = k

n = 6

. 5-^+g

OJ
II
£

5.8 g

Third Chick
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and fed on adult Common Terns.

Such depredations must take place at

night for the rat’s own protection.

Nickell gives an instance in which

a rat on a diurnal foray was viciously attacked and severely wounded
by Common Terns.
Rats did not appear to play a major predatory role at Grand View
and Craney Island, but foxes are believed to have been important predators
at both sites.

At Grand View remains of adults consisting only of a

pair of neatly detatched wings were found on a number of occasions, and
this was apparently the work of a fox.

The decomposed remains of what

appeared to be a Red Fox (Vulpes fulva) were found in the ternery in
1973-

In 197^ thirteen of 29 nests in Craney Island-II were destroyed

in one night, and tracks indicated that a fox had followed my trail to
each of these nests.

The eggs were taken from all but two nests which

later were found to contain rotten eggs.

Byrd (personal communication)

reports having seen a Gray Fox (Urocyon cinereoargentatus) at Craney
Island and I found a roadkill of this species near the south end of the
island in 197^Most workers have found the predator role of gulls to be
significance.

of little

However, egg predation by immature Herring Gulls (Larus

argentatus) and immature Great Black-backed Gulls (Larus marinus) was
almost singularly responsible for the obliteration of Craney Island-III
in 197^.

Massey (1971) states that the only effective way for gulls to

enter a ternery for the purpose of robbing nests is to walk in, because
flying gulls are more easily driven away by the mobbing actions of the
terns.

The extensive flats around this ternery gave the gulls a perfect
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vantage point from which to enter the breeding grounds.
here again I was an unwitting aid to the predators.

It appears that

The gulls apparently

homed in on the blue markers used to locate and identify nests.

They

may have been attracted to these first and then discovered the nests
secondarily.

Some markers were found many yards from their original

positions and tracks indicated that they had been carried there and
dropped by the gulls.

Gulls do not appear to have been a serious pre

dator problem at Grand View, although they frequented pilings near the
ternery.
Human disturbance is also an important factor.

At Grand View

boaters, picnickers, fishermen and swimmers inadvertently interfered with
the daily routine of the ternery.

Many terns were kept from incubating

eggs or caring for young because of human disturbance.

The problem was

often compounded when these humans brought dogs along.

The dogs often

wandered through the ternery, but I never saw them disturb a nest or a
chick.

While most human disturbance was unintentional, there were acts

of willful destruction of nests and chicks.
that had been killed intentionally by humans.

In 1973* I found chicks
In 197^ at Grand View

the contents of l*f marked nests were taken by vandals and heaped in a
pile in the middle of the ternery.
The literature lists many other animals which prey on terns or
otherwise cause the loss of eggs and young.

The most frequent references

are to Opossums (Nickell, 196*0, weasels, skunks, raccoons, cats, dogs,
snakes, ants owls, Peregrine Falcon (Falco peregrinus), sheep and other
terns (Palmer, 19*H).

Buckley and Buckley (1969) observed a nearly

fledged Royal Tern kill a chick half its size while adults looked on.
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One of the most unusual and interesting findings on predation is that of
egg predation by rabbits in a colony of Brown Noddies (Anuous stolidus)
(Brown, 197^)•

There are also reported instances of tern chicks dying

from injuries inflicted by Sand Spur (Burroughs, 1966).

Disease and

parasite-caused deaths in terns are rare (Palmer, 19^1)? but an outbreak
of avian botulism at Craney Island in August, 1973? claimed a moderate
number of adult and immature Least Terns (the botulism was verified by
the Virginia Department of Agriculture).

LONGEVITY
If a tern chick survives the perils of those first weeks of life
before fledging, its chances-of living a substantial number of years are
good.

Banding records show longevity to be fairly common among terns.

Marples and Marples (193^)* arrived at a rather arbitrarily determined
average life expectancy of five years for the Least Tern and its allied
species.

However, more recent findings indicate that sexual maturity in

terns is delayed.

If this is true it would indicate that the average life

expectancy is greater than that proposed by the Marples.

For example,

the Sooty Tern (Sterna fuscata) does not reach sexual maturity until the
age of six-years (Massey, 1973)•

Austin and Austin (195&) found that

Common Terns do not usually begin breeding until they are three or four
years of age.
/

Of five banding recoveries of California Least Terns reported by

Massey (1973)? the youngest was five years.
and the oldest was 15 years of age.

One was six, two were 13?

Bergstrom (1953) states that the
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oldest Least Tern on record is a bird banded by the Austins in 1929, and
recovered dead in 1950 at the age of 21 years.

FOOD
The Least Tern’s diet consists entirely of animal matter.

The major

food sources are small fish, marine crustaceans and annelids (Witherby
et al., 19^1).

European Least Terns eat mostly Crustacea and annelids,

supplementing these mostly with sand eels (Ammod.ytes sp.) (Marples and
Marples (193*0 and Witherby et al., (l9*tl).
Least Terns appears to be primarily fish.

In Virginia, the diet of
Identifiable food objects

carried by Least Terns at Grand View and Craney Island were always fish.
Discarded fish found in the terneries were usually Silversides (Menidia
menidia) or a species of Fundulus.

A chick captured at Grand View in

197** regurgitated two large Silversides.
The shallows around the ternery at Grand View were seined in
August, 197*f, in an effort to determine what potential prey species were
present (see Appendix B).

The Silverside was the most abundant species.

Other species present in good numbers were the Mummichog (Fundulus
heteroclitus), the Striped Killifish (Fundulus ma.jalis), the Variegated
Minnow (Cyprinodon variegatus), and the Mullet (Mugil cephalus) (Hilde
brand and Schroeder, 1928).

All of the above species are probably the

bulk of the Least Tern’s diet in Virginia.

There are probably a number

of invertebrates used for food also, but this was not observed in the
field.
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DEPARTURE
Soon after the young fledge, family groups ofLeast Terns begin to
drift away from the breeding grounds.

The month of August is a time for

wandering along coastal shores, and it is the period for the adult post
nuptial molt.

The dependence of the young upon the parents for food

decreases during this period as the juveniles learn to capture food for
themselves.
directed.

As time passes, the wandering becomes more southerly
The departure of Least Terns from Virginia is a gradual one,

taking place slowly from the end of July to the middle of September.
By September 20, most Least Terns have
as late as October 25 (Murray

1952).

migrated, but thereare records
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MANAGEMENT
Because of its breeding habitat preference, the Least Tern has
been thrown into direct competition with man, especially in the last two
decades.

The increased human encroachment on beaches and other sandy

areas near coastal waters for real estate and recreational purposes has
destroyed much of the available breeding habitat.

Where the terns do

continue to breed, human activity often disrupts and occasionally
destroys nesting efforts.

Beach vehicles, pets, accidental disruptions

by persons unaware of the terns' presence, and even vandalism are
problems with which the Least Tern must contend today.
Unless some breeding habitat is set aside, and unless colonies
are given some protection from disruption, the current decline of the
Least Tern is likely to continue.
improving.

On the eastern shore, the outlook is

Some of the barrier islands where many species, including the

Least Tern, nest are being acquired by the Nature Conservancy to prevent
their exploitation by real estate developers and to restrict public
usage of the island in the interest of wildlife protection.

The major

problem locally is to restrict human activities around the colony at
Grand View by posting the ternery area from early May until late July.
It will be necessary to patrol the beach more thoroughly than in past
years to reduce human disturbance.

At Craney Island, the Corps of

Engineers is willing to cooperate as much as their schedule will allow.
In future years, this cooperation can be facilitated if the Corps is
advised of the locations of terneries as soon as they are established.
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SUMMARY
The objectives of this study were to determine the status of the
Least Tern (Sterna albifrons antillarum Lesson) population in Virginia;
and to describe, as completely as possible, the behavioral aspects of
the breeding cycle.

The behavior study was conducted during the

breeding seasons of 1973 and 197^? primarily at colonies at Grand View
Beach, Hampton, Virginia; and at the Corps of Engineers Disposal Area,
Craney Island, Portsmouth, Virginia.

In addition, a survey of

Tidewater, the Northern Neck and the barrier islands of the eastern
shore was made in an attempt to locate all active Least Tern colonies
in Virginia.
The downward trend in population numbers already detected in
other east coast states is reflected in the Virginia population.

Of

all the colonies checked in Virginia in 197^» only Grand View had a
sizeable breeding population.
and few in number.

In general, Virginia colonies are small

The primary cause of this recent downward population

trend appears to be the human development of ternery sites for real
estate and recreational purposes and human disruption of other sites.
Least Terns arrive in Virginia in late April and early May.

Early

courtship behavior begins immediately or soon after arrival and is in
full swing within 10 days.

The first stage of courtship behavior is the

amatory flight which may be divided into the fish flight ("chase”) and
the aerial glide.

Other stages of courtship which follow are the ground

display, divided into posturing and the parade; copulatory behavior;
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territorial establishment and defense; incipient nest-building
(scape-making), "pebble-tossing," and "nest-shopping;M copulation; and
egg deposition.

Group ternery defense, a social reaction to intrusion

by a potential predator, begins during courtship and peaks when young
hatch.
Incubation begins immediately after the first egg is laid.
Clutch size is usually slightly more than two eggs per nest early in
the season, but renesting clutches tend to average less than two eggs
per nest.

Incubation lasts 20-23 days, and the eggs hatch on successive

days.
The young are semi-nidifugous at birth and weigh approximately
6 grams.

By the third day chicks leave the nest area, and begin to fly

at the age of 19-21 days.

Adults continue to feed.the fledglings until

late summer when the young acquire the flight skills and coordination
necessary to feed themselves.
Egg loss and mortality in chicks less than a week old are often
appallingly high due primarily to inclement weather and predation.

Once

a chick reaches seven days of age, its chances of fledging are greatly
improved.

Longevity is fairly characteristic of adult Least Terns, as

they have few predators and they do not appear to be disease or parasite
prone.
In order to reverse the current downward population trend it will
be necessary to set aside suitable habitat and to restrict human disturb
ance in existing colonies where possible.

In some situations such as

that at Grand View Beach, it may be necessary for the beach patrol to
enforce protective measures more vigorously.
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APPENDIX A

PLANTS FROM CRANEY ISLAND
Phragmites sp.
Polygonium sp.
Chenopodium abrosioides
Melilotus alba
Oenothera sp.
Erigeron canadensis
Triplasis purpurea
Ambrosia artemisifolia
Salicornia sp.
Cakile sp.

PLANTS FROM GRAND VIEW Panicum sp.
Ammophila sp.
Spartina patens
Cenchrus tribuloides
Cyperus sp.
Diotia teres
Mollugo verticillata
Triplasis purpurea
Cakile sp.
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APPENDIX B

SPECIES OF FISH COLLECTED FROM GRAND VIEW

FAMILY:

CYPRINODONTIDAE
Cyprinodon variegatus - Variegated Minnow
Fundulus heteroclitus - Muraraichog
Fundulus majalis - Striped Killifish

FAMILY:

ATHERINIDAE
Menidia menidia - Silverside

FAMILY:

MUGILIDAE
Mugil cephalus - Mullet

FAMILY:

HEMIRAPHIDAE
Hyporhampis unifasciatus - Healf beak

FAMILY:

BELONIDAE
Tylosaurus marimus - Needlefish
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